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(54) Image forming apparatus and image forming unit with an improved phase adjustment means 



(57) A clutch (32) drives a first transmission system 
for color printing, including photosensitive drums (9a to 
9c), and a second transmission system for mono- 
chrome printing, including a photosensitive drum (9d). 
The clutch stops the first system when both sensors 
(63, 61) detect marks (72) on the drum {9c) and its driv- 



ing gear (A3). Next when both sensors (64, 62) detect 
marks (72) on the drum (9d) and its driving gear (A4), 
the clutch redrives. Consequently, positionings of all the 
drums (9a to 9d) are performed without causing posi- 
tional differences by inertia at the time of stop. 
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Description 

[0001 ] The present invention relates to an image form- 
ing apparatus such as a printer or a copier and an 
• image forming unit, and more particularly relates to a s 
color image forming apparatus and an image forming 
unit in which a plurality of multistage type driven sec- 
tions including Image carriers are arranged, and in 
which when the driving power is transmitted from the 
driving source to the driven sections through a train of u 
gears, the phase adjustment is correctly controlled cor- 
responding to the eccentricity of the gears. 
[0002] As an example of various types of image form- 
ing apparatuses such as a printer or a copier, an electro 
photographic type image forming apparatus has widely n 
been known. In such an image forming apparatus, a 
latent image is formed on a photosensitive member as 
an image carrier by photo write-in. and the latent image 
is changed to a toner image (development), and the 
developed toner image is transferred and fixed onto a 20 
sheet 

[0003] In this type of Image forming apparatuses, 
recently, there has been the request of Image formation 
in full color, and further, it has widely come into practice. 
[0004] Such color image forming apparatuses can be 2S 
divided into two major categories: the single drum type 
and the multistage drum type (tandem type). In the sin- 
gle drum type, for I page of sheet, in order to transfer 
one over the other a total of four types of toners: the 
respective color toners of M (magenta: red dye) toner, C 30 
(cyanogen: greenish blue) toner, and Y (yellow: yellow 
color) as the three primary colors of the subtractive 
color mixture; and Bk (black: black color) toner used for 
printing letters or the like only, the printing (image for- 
mation) processing is separately performed for each 35 
toner. Therefore, the printing process is repeated four 
times for 1 page of sheet, and accordingly, the printing 
processing requires a long time. 
[0005] On the other hand, since in the tandem type, 
four types of toners are transferred on a sheet in order, 40 
one over the other in 1 process, the tandem type has a 
speed of approximately four times the processing speed 
of the single drum type. Therefore, recently, color image 
forming apparatuses with the structure of the tandem 
type have been used in plenty. 45 
[0006] In such an image forming apparatus, there are 
a lot of sections to be driven to rotate, and to these sec- 
tions to be driven to rotate, the driving force is transmit- 
ted from a motor through a driving force transmission 
system composed of a train of gears. Here, as a part so 
especially requiring accuracy in rotation, there is an 
image carrier drum. 

[0007] However, if a driving force transmission system 
composed of a train of gears is used for driving to rotate 
each driven sections represented by these drums as 55 
mentioned above, the rotational irregularity because of 
the eccentricity of each gear occurs in the drums. The 
rotational irregularity like this is not a special problem in 



a monochrome printer using only one color of black 
toner, but in a color image forming apparatus (color 
printer) performing printing by applying one over the 
other 3 colors or four colors of color toners, a difference 
occurs in the position of the dots (toner image elements) 
applied one over the other on a sheet, if there is a rota- 
tional in-egularity in the drums. Usually, the printing is 
performed by a density of dots of approximately nine 
pieces in 1 mm, and for example, even if there is a posi- 
I tional difference of 1/2 dot in the colors applied one over 
the other, a stripe pattern called moire occurs on the 
image surface, so that the quality of the image formed 
on the surface of a sheet may be extremely lowered. 
[0008] However, since In any members, there is a limit 
in the manufacturing accuracy thereof, a plurality of driv- 
ing gears corresponding to a plurality of three or four 
drums in a color printer or the like, are invariably accom- 
panied by mechanically produced errors in shape or 
dimension. Accordingly, it cannot be avoided that a rota- 
tional irregularity occurs on the basis of errors in the 
drums driven thereby. 

[0009] There are image forming apparatuses well 
known in Jpn. Pat. Appln. KOKAl Publication No. 61- 
156162 and Jpn. Pat. Appln. KOKAl Publication No. 9- 
179372. wherein considering the above-mentioned 
facts, that is, accepting the inevitable rotational irregu- 
larity the image formation is performed while synchro- 
nizing the mutual relative image transfer positions in the 
image transfer sections of these plurality of drums at all 
times, and therefore, the gears of the same order (the 
same position) of the driving force transmission sys- 
tems are molded by the same die to be used, in order to 
cancel the positional differences of the images applied 
one over the other. 

[0010] In the image forming apparatus disclosed in 
Jpn. Pat Appln. KOKAl Publication No. 61-156162. first, 
marks are given to the specified positions of the gears 
molded by the same mould or die. and from the marks, 
the gear ratio of a train of gears, and the clearance 
between the respective drums, the position where each 
drum is synchronized in the rotational phase at each 
image transfer position, is calculated, and on the basis 
of that, each drum gear is arranged. Consequently the 
same rotational in-egularity occurs in each drum In syn- 
chronism with the mutually corresponding image trans- 
fer position, but it is arranged that the transfer for each 
color is performed at the same position on the sheet, 
since the fluctuation of the moving speed of the periph- 
eral surface relative to the image transfer position of 
each drum is each synchronized. 
[001 1 ] However, in the Image formation, there are not 
only a demand for the multicolor printing, but also a 
demand for performing of one color printing of black, 
which is rather larger than the former. Accordingly in the 
image forming apparatuses, there are a lot of appara- 
tuses In which the mode can be shifted between a full 
color mode to perform the multicolor printing and a mon- 
ochrome mode to perform one color (black) printing. In 
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this case, usually, it is general that avoiding a methcxi 
accompanied with a technical difficulty, and for easiness 
of achievement, even in the case of the monochrome 
mode, only the photo write-in driving to the photosensi- 
tive drum corresponding to the color system, is stopped, 
and the mechanical rotational driving is left to operate. 
Accordingly, the above-mentioned relative positions of 
the driving gears set by once performing the position fit- 
ting, do not get out of order. 

[001 2] However, if the mechanical driving of the color 
system is performed and the photosensitive drum of the 
color system is rotated even in printing of black only like 
this, since an initializing charged roller, a development 
roller, a cleaning blade and the like slidingly touch the 
photosensitive drum at all times, the members of the 
color system are exhausted by this sliding touch. Con- 
sequently, such a problem that though actually the color 
printing is not so much performed, the life of members is 
exhausted, occurs. The problem is solved tentatively if it 
is arranged that when the mode is shifted from the full 
color mode to the monochrome mode, both write-in 
driving and rotational driving are together stopped in the 
color system and only the black system is driven. How- 
ever, if this is arranged, not only a large technical diffi- 
culty occurs in the change of the mechanical driving 
system, but also the following problem is derived: even 
if the nnutually corresponding image transfer positions of 
the respective photosensitive drums are adjusted with 
efforts as mentioned above, the setting of the relative 
position does not coincide between the drum driving 
gear for black which is driven and the drum driving gear 
for the color which is stopped during that time, after the 
printing in the monochrome mode has finished. 
[0013] Therefore, in the latter of Jpn. Pat. Appln. 
KOKAI Publication No. 9-179372, in order to solve the 
above-mentioned problem, in addition to the arrange- 
ment in the former of Jpn. Pat. Appln. KOKAI Publica- 
tion No. 61-156162, a sensor is arranged to detect a 
mark of the gear. Then, two systems of driving force 
transmission systems which should be inevitably sepa- 
rated into the color and the monochrome, are sepa- 
rately driven, and when each sensor detects the mark, 
the driving force transmission system is stopped to per- 
form positioning, so that the mutual position fitting of the 
two systems of driving force transmission systems may 
be performed, and consequently, it is arranged that 
when a color printing is performed next time, the syn- 
chronization of the two systems of driving force trans- 
mission systems can be achieved if these are together 
driven. 

[0014] In the above-mentioned method of position fit- 
ting, the positioning of either of the two systems of driv- 
ing force transmission systems is performed (by 
detecting a mark with a sensor) to stop the driving force 
transmission system, and next, the positioning of the 
other driving force transmission system is performed 
(similariy by detecting a mark with a sensor) to stop the 
driving force transmission system. By the way, gener- 



ally, in the above-mentioned image forming apparatus, 
the sections requiring the largest torque as the mechan- 
ical torque are the drum in charge of the transfer section 
and the development section connected to that to be 
5 driven. For example, in a case where these are driven 
by a single motor togetiier with other driven sections, 
90% of the loads applied to the motor are produced in 
the development section and the transfer section. How- 
ever, between the two systems of driving force transmis- 
10 sion systems, tiie driving system joining the color 
printing is composed of 3 pieces of drums and the 
torque thereof is extremely large, but the driving force 
ti-ansmission system of the monochrome printing is 
composed of one piece of drum and the torque thereof 
75 is comparatively small. Then, in order to drive all of 
tiiese at the same time, that is, in order to make it pos- 
sible to correspond to the largest torque supposed to be 
necessary in the full color printing, a motor with a rated 
value to obtain a sufficient torque is used as the driving 
20 source. 

[0015] The inertia (inertia, force of habit) of a motor 
producing a large torque like this is large corresponding 
to the magnitude of the produced torque. Therefore, as 
mentioned above, when the driving force transmission 

25 system with one piece of drum for the monochrome 
printing which is a driving force transmission system on 
one side, is driven and is stopped by a stop signal, it 
cannot immediately respond to the stop signal to stop 
instantaneously, and it stops after a somewhat long time 

30 has been elapsed, because of the above-mentioned 
large inertia. 

[0016] Accordingly as for the actual stop positions 
when the two systems of driving force transmission sys- 
tems are separately driven and stopped, one position is 

35 a littie ahead of the planned reference position, and the 
other is a little behind, so that a difference occurs 
between the respective positions. Therefore, such a 
problem that even if it is intended to perform synchroni- 
zation for position fitting, actually, the two systems of 

40 driving force transmission systems mutually cause the 
positional difference, has been left. 
[001 7] By the way the in-egularity of rotational charac- 
teristics requiring the phase adjusting occurs not only in 
the train of gears of the driving system, but also in the 

45 photosensitive drum and the drum gear. In this case, if 
the photosensitive drum and the drum gear are made 
with an extremely high accuracy the difference of the 
rotational phase does not occur, and therefore, it is only 
necessary to carry out the synchronization of the drum 

so driving gears of the two systems of driving force trans- 
mission systems, as mentioned above. However, 
recentiy, it is common that the main section of the image 
forming members including the photosensitive drum, is 
unitized and is arranged in the housing of the image 

55 forming device in such a manner that attachment and 
removal are free. Accordingly, in order to make the pho- 
tosensitive drum and the drum gear with a high accu- 
racy, such a problem that tiie manufacturing cost of the 
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unit rises considerably, is derived. For the problem, in 
the Jpn. Pat. Appln. KOKAI Publication No. 61-156162. 
a phase control means including such unitizing of the 
image forming members is not provided. 
' [0018] The invention is made under the above-men- s 
tioned situation, and an object of the present invention 
is to provide an image forming apparatus and an image 
forming unit with a position adjustment control means 
for a driving force transmission mechanism, in which 
mutual positional differences are not produced between io 
two systems of driving force transmission systems, and 
further, the unitizing can be achieved while the cost ris- 
ing is restrained. 

[001 9] In order to achieve the above-mentioned object 
of the present invention, the image forming apparatus is 
according to the present invention is arranged such that 
two systems of driving force transmission mechanisms 
composed of trains of gears driven by the same driving 
source, are provided, and a means for freely transmit- 
ting or cutting off a driving force of the driving source is 20 
provided to a driving force transmission mechanism on 
one side of the two systems, and a position adjustment 
control means for the driving force transmission mecha- 
nism is provided, which drives the driving force trans- 
mission mechanism on one side and stops the driving 25 
force transmission mechanism on one side when the 
reference position of a specified gear of the driving force 
transmission mechanism on one side is detected, and 
after that, which drives a driving force transmission 
mechanism on the other side and restarts the driving of 30 
the driving force transmission mechanism on one side 
at a specified timing while keeping the driving of the 
driving force transmission mechanism on the other side, 
when the reference position of a specified gear of the 
driving force transmission mechanism on the other side, 35 
is detected, and consequently, which performs the 
mutual position adjusting of the two systems of driving 
force transmission mechanisms while the two systems 
of driving force transmission mechanisms are driven 
without being stopped. 40 
[0020] Furthermore, in order to achieve the above- 
mentioned object of the present invention, the Image 
forming apparatus according to the present invention is 
arranged comprising: a plurality of image carrier drums 
which are composed of a first image carrier drum and 45 
one or more other image carrier drum, and each of 
which has a driven gear formed by the same mold work 
and given a mark including eccentricity information and 
made to have the same shape, and which are arranged 
in a line; a first driving force transmission mechanism so 
with a first driving gear which is connected to a driven 
gear of the first image carrier drum, and on an end sur- 
face of which a mark including eccentricity information 
is given; a second driving force transmission mecha- 
nism with one or more driving gear which is connected 55 
to a driven gear of the one or more other image carrier 
drum, and which is formed by the same mold work as 
the first driving gear, and on an end surface of which a 



mark including eccentricity information is given, and 
which is made to have the same shape; a driving source 
for transmitting driving force to the first driving force 
transmission mechanism and the second driving force 
transmission mechanism; a driving force shifting means 
for shifting the mode between a first driving force trans- 
mission mode for transmitting the driving force of the 
driving source only to the first driving force transmission 
mechanism, and a second driving force transmission 
mode for transmitting the driving force of the driving 
source to both the first driving force transmission mech- 
anism and the second driving force transmission mech- 
anism; a first detection means for detecting a home 
position of the first driving gear through a mark of the 
first driving gear; a second detection means for detect- 
ing, through a mark of a driving gear of the second driv- 
ing force transmission mechanism, a home position of 
the driving gear; a first image formation mode execution 
means for operating an image forming means acting on 
the first image carrier drum corresponding to the first 
driving force transmission mode; a second image for- 
mation mode execution means for operating an image 
forming means acting on the plurality of image carrier 
drums corresponding to the second driving force trans- 
mission mode; and a driving force transmission mecha- 
nism control means which controls practice and 
stoppage of the second image formation mode after 
position adjustment of the second driving force trans- 
mission mode has been performed, in such a way that 
the driving force shifting means is first shifted to the sec- 
ond driving force transmission mode to operate the driv- 
ing force transmission mechanism, and responding to 
detection of a home position by the second detection 
means, the driving force shifting means is shifted to the 
first driving force transmission mode, and after that, 
responding to detection of a home position by the first 
detection means, the driving force shifting means is 
again shifted to the second driving force transmission 
mode. 

[0021 ] The image forming apparatus according to the 
present invention arranged as mentioned above, further 
comprises: a first driven gear detection means for 
detecting, through a driven gear of the first image carrier 
drum, a home position of the driven gear; and a second 
driven gear detection means for detecting through a 
driven gear of the one or more other image carrier 
drum, a home position of the driven gear, and the driv- 
ing force transmission mechanism control means is 
arranged to judge that a reference position of the sec- 
ond driving force transmission mechanism is detected, 
when the detection of a home position of the second 
driving gear by the second detection means coincides 
with the detection of a home position of the second 
driven gear by the second driven gear detection means, 
while the driving corresponding to the least common 
denominator of the number of teeth of a second driving 
gear and the number of teeth of a second driven gear, is 
continued in the second driving force transmission 
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mode, and is arranged to judge that a reference position 
of the first driving force transmission mechanism is 
detected, when the detection of a home position of the 
first driving gear by the first detection means coincides 
with the detection of a home position of the first driven 5 
gear by the first driven gear detection means, while the 
driving corresponding to the least common denominator 
of the number of teeth of a first driving gear and the 
number of teeth of a first driven gear, is continued in the 
driving in the first driving force transmission mode. Fur- w 
thermore. the plurality of image carrier drums are sup- 
ported to be surrounded by casings, respectively, and 
compose a plurality of image forming units which can 
freely be attached and removed In a housing including a 
sheet carrying passage of the image forming apparatus 75 
at specified positions along the sheet carrying passage, 
and it is arranged that a driven gear of an image forming 
unit corresponding to the first Image carrier drum is 
mounted on the image forming apparatus to be con- 
nected to the first driving gear of the first driving force 20 
transmission mechanism, and each driven gear of an 
image forming unit corresponding to the one or more 
other image carrier drum is mourrted on the image form- 
ing apparatus to be connected to a driving gear of the 
second driving force transmission mechanism, respec- 2s 
tively. Furthermore, it is preferable that the plurality of 
driving gears and the plurality of driven gears are com- 
posed of helical gears, respectively. 
[0022] In order to achieve the above-mentioned obj ect 
of the present invention, the image forming unit accord- 30 
ing to the present invention can freely be attached to 
and removed from a specified position in a housing 
including a sheet carrying passage of the image forming 
apparatus, along the sheet can-ying passage, and it 
connprises: an image carrier drum with a driven gear 3S 
which is connected to a driving gear of a driving force 
transmission mechanism installed in the Image forming 
apparatus when mounted in the image forming appara- 
tus and to which a mark including eccentricity informa- 
tion is applied; and a casing for supporting the image 40 
carrier drum to be surrourded. wherein the casing has 
an opening portion for detecting the mark from the out- 
side of the casing through that. 

[0023] The image forming unit according to the 
present invention arranged as mentbned above, is 4s 
composed of a first unit which contains the image car- 
rier drum and the casing with an opening portion and a 
second unit which can be united with the first unit and 
contains a development means for forming a toner 
image on the image carrier drum and a development so 
casing for supporting the development means to be sur- 
rounded, wherein the development casing has an 
extending portion facing the opening portion when 
united with the first unit, and in the extending portion, an 
opening for detecting the mark from the outside of the ss 
extending portioa is formed corresponding to the open- 
ing portion. Furthermore, the Image forming unit 
according to the present invention arranged as men- 



tioned above, is arranged so that a plurality of pieces 
may be put in order in the housing, and the mark is pro- 
vided for detecting a home position of the driven gear so 
that a driven gear of each image forming unit may be 
located, mutually having a specified relationship. Fur- 
thermore, it is preferable that the plurality of driving 
gears and the plurality of driven gears are composed of 
helical gears, respectively 

[0024] This summary of the invention does not neces- 
sarily describe all necessary features so that the inven- 
tion may also be a sub-combination of these described 
features. 

[0025] The invention can be more fully understood 
from the following detailed description when taken in 
conjunction with the acconpanying drawings, in which: 

FIG. 1 is a side view showing the structure of the 
driving force transmission system of a multicolor 
image forming apparatus (color printer) according 
to one embodiment of the present invention; 
FIG. 2 is a side cross-sectional view of a multicolor 
image forming apparatus according to one embodi- 
ment of the present invention; 
FIG. 3 is a side cross-sectional view typically show- 
ing the internal structure of a multicolor image form- 
ing apparatus according to one example of the 
present invention, omitting the structure of the driv- 
ing force transmission system; 
FIG. 4 is a side cross-sectional view of the main 
portion (image forming unit) of the image forming 
members of a multicolor image forming apparatus 
according to one example of the present invention; 
FIG. 5 is a side view showing the structure of the 
driving force transmission system of a multicolor 
image forming apparatus according to another 
embodiment of the present invention; 
FIG. 6A is a partly exploded illustration showing the 
arrangement of the image forming unit, the mark of 
the photosensitive drum, and the sensor for detect- 
ing the mark, according to one emt>odiment of the 
present invention; 

FIG. 6B is a partly enlarged figure of tine mark of the 
photosensitive drum and the detection sensor in 
FIG. 6A; 

FIG. 7 is an illustration showing the state where the 
image forming unit is divided into a drum unit and a 
development unit, according to one example of the 
present invention; 

FIG. 8 is a side view of a drum unit casing with a 
detection hole according to one embodiment of the 
present invention; and 

FIG. 9 is a figure describing the initial position set- 
ting for the phase fitting according to one embodi- 
ment of the present invention. 

[0026] One embodiment and other embodiments of 
tiie present invention will be described below by refer- 
ring to the accompanying drawings. 
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[0027] At first, a tandem type color printer as an Image 
forming apparatus according to one embodiment of the 
present invention will now be described with reference 
to FIGS. 1 to 4, wherein FIG. 1 Is an enlarged side view 
• schematically showing a structure of a driving force 5 
transmission system of the color printer, FIG. 2 is a ver- 
tical cross sectional view schematically showing a struc- 
ture of the color printer including the structure of the 
driving force transmission system shown in FIG. 1 . FIG. 
3 is an enlarged vertical cross-sectional view merely w 
showing the structure of the color printer excluding the 
structure of the driving force transmission system, and 
FIG. 4 Is a vertical cross-sectional view of one of four 
image forming units of the color printer. 
[0028] As shown in FIG. 3, the color printer 1 com- is 
prises an auxiliary paper sheet feed tray 2a mounted on 
a front wall of an outer housing of the printer to be 
swingable between a horizontal opening position and a 
vertical closed position, and further comprises an auxil- 
iary paper sheet discharge tray 2b mounted on a rear 20 
wall of the outer housing to be swingable between a hor- 
izontal opening position and a vertical closed position. 
At a lower portion of the outer housing, a paper sheet 
cassette 3 is mounted to be detachable through the 
front wall. The cassette 3 includes a vertically movable 25 
plate 3-1 urged upwardly by urging means not shown, 
and a plurality of paper sheets P are laid on the movable 
plate. A top portion of the outer housing Is structured as 
an upper cover 4 to be swingable around a rear erxj por- 
tion thereof between a horizontal closed position and a 30 
vertical opening position. On one side portion of a front 
end region of an upper surface of the upper cover 4. a 
power switch, a liquid display device, a plurality of input 
keys, etc are arranged. A rear end region of the upper 
surface of the upper cover 4 is shaped as an upper main 3S 
paper sheet discharge tray 5. 

[0029] At a center of the housing a paper sheet con- 
veyor belt 6 is arranged to be extended in back and forth 
directions, and both ends of the belt 6 are suspended on 
a driving roller 7 and a following roller 8 so that the belt 40 
is circulated in a counter-clockwise direction as indi- 
cated by an arrow A. 

[0030] Along an upper extending portion of the belt 6. 
four photosensitive drums 9 (9a, 9b. 9c, and 9d) of four 
image forming units are arranged along a moving direc- 45 
Won of the upper extending portion. Around each of the 
photosensitive drum 9. each image forming unit 
includes a cleaner 11, an initializing electric charging 
roller 12, a writing head 1 3, a developer 1 4. and a trans- 
fer sheet 15 are arranged- As shown in FIG. 4. the so 
developer 1 4 includes a toner stirrer 1 4a, a toner supply 
roller 14b, a doctor blade 14c, and a developing roller 
16. The first developer 14 arranged in a most upstream 
position along the moving direction of the upper extend- 
ing portion of the belt 6. contains toner 21 of magenta ss 
(M) color, the second developer 14 arranged in a sec- 
ondly upstream position along the moving direction, 
contains toner 21 of cyan (C) color, the third developer 



14 arranged in a thirdly upstream position along the 
moving direction, contains toner 21 of yellow (Y) color, 
and the fourth developer 14 arranged in a most down- 
stream position along the moving direction, contains 
toner 21 of black (K) color. 

[0031] The writing heads 13 are supported by tiie 
upper cover 4 so that tiie writing heads 13 are moved 
upward and downward by the vertical swing of the upper 
cover 4. When tiie upper cover 4 is swung from the ver- 
tical opening position to tiie horizontal closed position, 
the writing heads 13 are moved downward as shown by 
an an^ow C and arranged above and near to the photo- 
sensitive drums 9a. 9b. 9c, and 9d so that they can work 
as recording portions. The developing rollers 16 are 
arranged in tower openings of the developers 14 and 
are in contact with outer peripheries of the photosensi- 
tive drums 9a. 9b. 9c, and 9d so that they can work as 
developing portions. And the transfer sheets 15 are 
arranged to face the lower ends of the outer peripheries 
of the photosensitive drums 9a. 9b, 9c. and 9d with the 
upper extending portion of the belt 6 being interposed 
therebetween, and urge the upper extending portion of 
the belt 8 upwardly to press the upper extending portion 
on the lower ends of the outer peripheries of the photo- 
sensitive drums 9a. 9b. 9c. and 9d, so that they can 
work as transfer portions. 

[0032] The belt 6 Is applied with a suitable tension by 
tension rollers 18 urging an inner surface of a tower 
extending portion of the belt 6 downwardly as indicated 
by an arrow B shown in FIG. 3. 

[0033] With an upstream end of the upper extending 
portion of the belt 6. an adhering roller 19 is in contact 
to work as a paper sheet inti-oducing portion. In front of 
the following roller 8 a waiting roller pair 22 is arranged, 
a paper sheet supply guide 23 is extended downward 
from the waiting roller pair 22, and a paper sheet supply 
roller pair 24 is arranged at a lower end of the paper 
sheet supply guide 23. The paper sheet supply roller 
pair 24 Is also arranged above an upper-front end of the 
paper cassette 3. and is in adjacent to a paper sheet 
pick up roller 25. 

[0034] From a downstream end of the upper extending 
portion of the belt 6, a paper sheet discharge guide 27 
is extended through the auxiliary paper sheet discharge 
tray 2b toward the main paper sheet discharge tray 5. A 
fixing device 26 is arranged along the paper sheet dis- 
charge guide 27 between the downstream end of the 
upper extending portion of the belt 6 and the auxiliary 
paper sheet discharge tray 2b. and a paper sheet dis- 
charge roller pair 28 is arranged at a discharge end of 
the paper sheet discharge guide 27. The fixing device 
26 includes a box of heat resisting property in which a 
press roller, a heating roller, a separating blade, a 
periphery cleaner, an oil painting roller, a temperature 
measuring device, etc. are arranged. 
[0035] Furthermore, an electric portion 29 is arranged 
in the outer housing of the color printer 1 between the 
paper sheet conveyor belt 6 and the paper sheet cas- 
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sette 3. The electric portion 29 includes at least one cir- 
cuit board on which a plurality electric or electronic parts 
are mounted to form a control unit for controlling the 
color printer 1 . 

[0036] When the power switch is turned on and varl- s 
ous data needed to print a desired image on a paper 
sheet by this printer 1 is input into the control unit 
through the input keys or is supplied from a host device 
such as a host computer, the various data including a 
quality of the paper sheet used to be printed the desired io 
image in this printer 1 . the number of the paper sheet 
used to be printed the desired image, and a printing 
mode used to print the desired image in this printer 1 . 
the color printer 1 starts to print the desired image on 
the paper sheet of the selected quality and in the is 
selected number. 

[0037] At first at each rotation of the paper sheet pick 
up roller 25, the pick up roller 25 picks up an upper most 
one of the paper sheets contained in the paper sheet 
cassette 3 to supply the picked up paper sheet to the 20 
paper sheet supply roller pair 24. The supply roller pair 
24 supplies the picked up paper sheet to the waiting 
roller pair 22, and the waiting roller pair 22 stops the 
movement of the picked up paper sheet to the paper 
sheet introducing portion on the upstream end of the 25 
upper ectending portion of the belt 6 and correct a skew 
of the picked up paper sheet. 

[0038] At the same time when the pick up roller 25 
starts its rotation, the driving roller 7 starts its rotation to 
circulate the belt 6 in the counterclockwise direction. 30 
and each photosensitive drum 9 and the developing 
roller 16 corresponding thereto start their rotation. 
[0039] The initializing charging roller 12 applies evenly 
high minus electric charges on the outer periphery of 
the photosensitive drum 9 corresponding thereto, and 35 
the writing head 13 exposes the charged periphery with 
a light in accordance with an image signal from the con- 
trol unit to form a latent image formed by a low minus 
electric charge portion lowered in charge by the expo- 
sure in an initialized high minus electric charge portion. 40 
And, the developing roller 1 6 of the developer 1 4 devel- 
ops the low minus electric charge portion of the latent 
image with the toner to form a toner image on the outer 
periphery of the photosensitive drum 9. 
[0040] The waiting roller pair 22 starts its rotation to 45 
supply the paper sheet so that a printing start position 
on the paper sheet will reach at the transfer portion of 
the image forming unit at the most upstream position 
when a leading end of the toner image on the photosen- 
sitive drum 9a at the most upstream position will reach so 
at the transfer portion of the image forming unit at the 
most upstream position. The adhering roller 19 presses 
the paper sheet on the upper extending portion of the 
belt 6 while the roller 19 being applying an adhering 
bias on the paper sheet, so that the paper sheet is eiec- ss 
trostatically adhered on the upper extending portion. 
The paper sheet is conveyed to the first transfer portion 
between the most upstream photosensitive drum 9a 



and the most upstream transfer sheet 15. The transfer 
sheet 1 5 applies a transfer electric current output from a 
transfer bias current source not shown on the paper 
sheet thorough the upper exterxiing portion of the belt 
6. so that the toner image of the magenta color (M) on 
the photosensitive drum 9a is transferred to the paper 
sheet. Next, at the second transfer portion between the 
second upstream photosensitive drum 9b and the sec- 
ond upstream transfer sheet 15 the toner image of the 
cyanogen color (C) on the photosensitive drum 9b is 
transferred to the paper sheet, further at the third trans- 
fer portion between the third upstream photosensitive 
drum 9c and the third upstream transfer sheet 15 the 
toner image of the yellow color (Y) on the photosensitive 
drum 9c is transferred to 1he paper sheet and finally at 
the fourth transfer portion between the fourth upstream 
or downstream photosensitive drum 9d and the fourth 
upstream or downstream transfer sheet 15 the toner 
image of the black color (K) on the photosensitive drum 
9d is transferred to the paper sheet. However, it is need 
not to transfer the images of said all colors to the paper 
sheet at any time, and the image finally formed on the 
paper sheet may be formed by at least one of the four 
colors or by any combination of the four colors. The 
paper sheet on which the image of the desired color or 
colors is formed is separated from the upper extending 
portion of the belt 6 at its downstream end. and is 
passed through the fixing device 26 at which the image 
formed on the paper sheet is fixed on the paper sheet by 
heat applied from the fixing device 26. The paper sheet 
passed through the fixing device 26 is discharged on 
the auxiliary paper sheet tray 2b with the image facing 
upward when the auxiliary paper sheet tray 2b is turned 
backward and arranged at its horizontal open position, 
and the paper sheet passed through the fixing device 26 
is discharged on the main paper sheet tray 5 with the 
image facing downward by the discharge roller pair 28 
when the auxiliary paper sheet tray 2b is turned upward 
arxd arranged at its vertical closed position. 
[0041] A driven portion of each of the driving roller 7, 
the photosensitive drums 9a, 9b. 9c. and 9d. the waiting 
roller pair 22, the paper sheet supply roller pair 24, the 
paper sheet pick up roller 25. and the fixing device 26. is 
engaged with the driving force transmission system 
shown in FIG. 2 and is rotatably driven by the system. 
The system comprises of a gear train in this embodi- 
ment. Each developing roller 16 is coupled to a drum 
gear of the photosensitive drum 9 corresponding 
thereto and is indirectly driven by the gear train, and the 
paper sheet discharge roller pair 28 is coupled to the fix- 
ing device 26 and is indirectly driven by the gear train. 
[0042] As shown in FIG. 2, each of the drum gear 31 
(31a. 31b. 31c. and 31d) is integrally connected to one 
erxj of each of the photosensitive drums 9 (9a. 9b. 9c. 
and 9d). and the drum gears are engaged with drum 
driving gears Al. A2, A3, and A4, respectively. Further, 
these drum driving gears Al. A2, A3, and A4 are 
engaged with small diameter gears of third reduction 
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gear units B1. B2. B3, and 84, respectively. The third 
reduction gear units 81, 82, 83, and 84 further have 
large diameter gears coaxial with the small diameter 
gears The large diameter gear of the third reduction 
. gear unit 81 is engaged with a small diameter gear of a 5 
second reduction gear unit C1. and the large diameter 
gears of the third reduction gear units 82 and 83 are 
engaged with a small diameter gear of a second reduc- 
tion gear unit C2. These second reduction gear units CI 
and C2 have large diameter gears, and these large w 
diameter gears engage with one dutch gear 32. The 
clutch gear 32 connected with a driving shaft gear of a 
drum driving motor 36 through a first reduction gear 33, 
and idler gears 34 and 35. 

[0043] The drum gears 31 (31a. 31b. 31c. and 31d) is 
are formed through one mold or die. and have the same 
shape and the same dimensions as to each other. And. 
the third reduction gear units 81, 82. B3. and 84 are 
formed through another mold or die, and have the same 
shape and the same dimensions as to each other Fur- 20 
ther. the second reduction gear units CI , C2, C3. arxJ 
C4 are formed through the other one mold or die, and 
have the same shape and the same dimensions as to 
each other. Therefore, rotation characters transferred to 
the third reduction gear units 81 . B2, and B3 from the 2S 
second reduction gear units Cl and C2 both of which 
are driven by the driving force from the drum driving 
motor 36 through the idler gears 35 and 34, and the first 
reduction gear 33 are the same as to each other. Fur- 
ther, a rotation character transferred to the first photo- 30 
sensitive drum 9a from the third reduction gear unit 81 
through the drum driving gear Al, a rotation character 
transferred to the second photosensitive drum 9b from 
the third reduction gear unit 82 through the drum driving 
gear A2. and a rotation character transferred to the third 35 
photosensitive drum 9c from the third reduction gear 
unit 83 through the drum driving gear A3 are the same 
as to each other. 

[0044] A further second reduction gear unit C4 is inter- 
posed between the third reduction gear unit 84 corre- 40 
spending to the fourth photosensitive drum 9d and the 
drum driving motor 36. The further second reduction 
gear unit C4 has a large diameter gear and a small 
diameter gear coaxial to each other, and the large diam- 
eter gear is engaged with the driving shaft gear of the 45 
drum driving motor 36 and the small diameter gear is 
engaged with the large diameter gear of the third reduc- 
tion gear 84. 

[0045] In this driving force transmission system, gear 
ratios between the idler gears 35, 34, and 33 are so set so 
that a rotation character transferred to the fourth photo- 
sensitive drum 9d from the second reduction gear unit 
C4 through the third reduction gear unit 84 and the 
drum driving gear A4 is the same as each of the rotation 
characters transferred to the fourth photosensitive ss 
drums 9a, 9b, and 9c from the second reduction gear 
units CI and C2 through the third reduction gear unit 81 
and the daim driving gear Al. the third reduction gear 



unit 82 and the drum driving gear A2, and the third 
reduction gear unit 83 and the drum driving gear A3. 
[0046] The idle gear 34 is engaged with a reduction 
gear 37 which is engaged with another reduction gear 
38. The another reduction gear 38 is engaged with an 
idler gear 39 which is engaged with another idler gear 
41. The another idler gear 41 Is engaged with two idler 
gears 42 and 43. One idler gear 42 is connected to the 
pick up roller 25 through a clutch not shown, and is con- 
nected to the supply roller pair 24 through an idler gear 
44. The another idler gear 43 Is connected to a small 
diameter gear of a double gear unit 45 for increasing 
rotation speed and for transferring rotation force. A large 
diameter gear of the double gear unit 45 Is connected to 
a clutch gear 46 which is engaged with the waiting roller 
pair 22 (in this case, the double gear unit 45 works as a 
rotation speed increasing gear). A small diameter gear 
of the double gear unit 45 is engaged with an idler gear 
47 (in this case, the double gear unit 45 works as a 
transferring gear), and the idler gear 47 is engaged with 
a gear 48 of an auxiliary paper supply roller which is not 
shown but is located near to a swingable center or a 
lower end of the auxiliary paper supply tray 2a. The aux- 
iliary paper supply roller Is used to supply a paper sheet 
on the auxiliary paper supply tray 2a into the paper 
sheet supply guide 23 while the tray 2a is located at its 
horizontal open position. 

[0047] A gear 51 of the driving roller 7 for driving the 
paper sheet conveyor belt 6 is connected to a driving 
shaft gear of a belt driving motor 53 through a reduction 
gear 52. The driving shaft gear of the belt driving motor 
53 is connected to a heating roller gear 55 fixed to a 
heating roller 54 of the fixing device 26. Therefore, the 
conveyor belt 6 and the fixing device 26 are driven at the 
same time. 

[0048] According to the above described structure, 
since the gears or gear units arranged at the same posi- 
tions as to each other in the gear train are formed by 
using the same mold or die as to each other to have the 
same shape and the same dimensions as to each other, 
the transmission ratios in the gear train can be set on 
the basis of positional relationships between the photo- 
sensitive drums 9 in the gear train to make the rotation 
characters of the photosensitive drums 9 on the image 
transfer portions caused by the rotational force trans- 
mission from the drum driving motor 36 to the photosen- 
sitive drums 9 through the gear train, being the same as 
to each other. 

[0049] FIG. 1 shows one driving force transmission 
system for the drum gears 31 a to 31 c of the first to third 
photosensitive drums 9a to 9c and another driving force 
transmission system for the drum gear 31d of the fourth 
photosensitive drum 9d. The one driving force transmis- 
sion system includes a gear train having the gears and 
the gear units arranged between the drum gears 31a to 
31c and the clutch gear 32 which is driven by the drum 
driving motor 36 through the two idle gears 35 and 34 
and the first reduction gear 33, and the another driving 
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force transmission system includes a gear train having 
the gears and the gear units arranged between the 
drum gear 31 d arxi-the further second reduction gear 
C4 NA^hich Is directly driven by the drum driving motor 36. 
[0050] And while an image of monochrome is formed 5 
on the paper sheet by this printer 1, the former driving 
force transmission system for the first to third photosen- 
sitive drums 9a to 9c is stopped and the latter driving 
force transmission system for the fourth photosensitive 
drum 9d is only operated. Therefore, the rotation char- io 
acter of the fourth photosensitive drum 9d becomes dif- 
ferent from each of the rotation characters of the first to 
third photosensitive drums 9a to 9c In an angular direc- 
tion. 

[0051] When the color printer 1 is restarted to do Its is 
operation after it has been stopped its operation, an 
operation for canceling the difference between the rota- 
tion character of the fourth photosensitive drum 9d and 
each of the rotation characters of the first to third photo- 
sensitive drums 9a to 9c In the angular direction must 20 
be done whether the last operation of the printer 1 was 
for the image formation of the monochrome color or for 
the image formation of the full color, so that if the image 
formation of the full color is performed it will be done 
without positioning error of each color image. 2S 
[0052] In this embodiment, one mark (star mark In 
FIG. 1) Is provided at a predetermined position on an 
outer side surface of the third drum driving gear A3, and 
another mark (star mark In FIG. 1) is provided at a pre- 
determined position on an outer side surface of the 30 
fourth drum driving gear A4. Two sensors 61 and 62 for 
detecting the two marks are provided on a fixed frame 
(not shown) of the printer 1. A positional relationship 
between the two marks and the two sensors 61 and 62 
Is so set that the fourth photosensitive drum 9d is 3s 
located at its standard position when the sensor 62 
senses the mark on the fourth photosensitive drum 9d 
and the third photosensitive drum 9c is located at its 
standard position when the sensor 61 senses the mark 
on the third photosensitive drum 9c. And. as Is apparent 40 
from the above description, the first and second photo- 
sensitive drums 9a and 9b are located at their standard 
positions when the third photosensitive drum 9c is 
located at Its standard position. 

[0053] Therefore, when the third drum driving gear A3 4S 
and the fourth drum driving gear A4 are synchronized 
with each other in their rotation characters, the four 
drum driving gears Al to A4 are inevitably synchronized 
with each other in their rotation characters. 
[0054] However, since an inertial mass of the one driv- so 
ing force transmission system for the first to third drum 
driving gears 31a to 31c, that is the first to third photo- 
sensitive drums 9a to 9c. is different from an inertial 
mass of the another driving force transmission system 
for the fourth drum driving gear 3 Id. that is the fourth ss 
photosensitive drum 9d. the four drum driving gears Al 
to A4 are not actually synchronized with each other in 
their rotation characters only by stopping the operation 



of the one driving force transmission system when the 
one sensor 61 senses the mark of the third photosensi- 
tive drum 9c and by stopping the operation of the 
another driving force transmission system when the 
another sensor 62 senses the mark of the fourth photo- 
sensitive drum 9d. 

[0055] In order to clear this problem, in this embodi- 
ment, at first the two driving force transmission systems 
for the first to third photosensitive drums 9a to 9c and for 
the fourth photosensitive drum 9d are driven at onetime 
by the drum driving motor 36 through the clutch gear 32. 
And, when the sensor 61 senses the mark on the third 
photosensitive drum 9c, the clutch gear 32 is once dis- 
connected not to transmit the rotation force from the 
drum driving motor 36 to the one driving force transmis- 
sion system for the first to third photosensitive drums 9a 
to 9c and to stop the one driving force transmission sys- 
tems. Next, after the sensor 62 senses the mark on the 
drum driving gear A4 in the another driving force trans- 
mission system for the fourth photosensitive drum 9d to 
which the clutch gear 32 is transmitting the rotation 
force, the clutch gear 32 is connected again at a prede- 
termined timing (in this embodiment, just after the sen- 
sor 62 senses the mark) to transmit the rotation force 
from the drum driving motor 36 to the one driving force 
ti^nsmission system for the first to third photosensitive 
drums 9a to 9c and to drive the one driving force trans- 
mission system. That is. the mark on the fourth drum 
driving gear A4 is sensed by the sensor 62 while the 
another driving force transmission system for the fourth 
photosensitive drum 9d is operating but the one driving 
force transmission system for the first to third photosen- 
sitive drums 9a to 9c is not operated, and the operation 
of the one driving force transmission system for the first 
to third photosensitive drums 9a to 9c is restarted when 
the mark on the fourth drum driving gear A4 is sensed 
by the sensor 62. This means that the operation of tiie 
one driving force transmission system for the first to 
third photosensitive drums 9a to 9c. all the drum driving 
gears Al to A3 for the first to third photosensitive drums 
9a to 9c in the one driving force transmission system 
having been arranged at their standard positions, is 
restarted with the reach of the drum driving gear A4 for 
the fourth photosensitive drum 9d to its standard posi- 
tion. 

[0056] In this condition, while the paper sheet supplied 
through the pick up roller 25 and the paper sheet supply 
roller pair 24 and laid on the belt 6 is conveyed by the 
belt 6. a full color printing of image is performed on the 
belt 6. As described above, since all the rotations of tiie 
photosensitive drums 9a, 9b, 9c. 9d are synchronized 
with each other while the Inertia of the one rotation force 
transmission system for the first to third photosensitive 
drums 9a to 9c and the Inertial of the another rotation 
force transmission system for the fourth photosensitive 
drum 9d are different from each other, the four images 
of the four colors can be transferred to their predeter- 
mined positions on the paper sheet conveyed by the belt 
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6 without causing positional errors owing to the differ- 
ence in the rotation characters of the gears and the gear 
units in the gear trains of the rotation force transmission 
systems. 

• [0057] "me color printer 1 has two printing modes in s 
one of which a normal printing speed for printing an 
image on a normal paper sheet is set and in another of 
which a slow printing speed for printing an Image on a 
transparent sheet which is used in an Over Head Pro- 
jector is set. Therefore, It is preferable that the initial w 
position adjustments for all of the first to fourth drum 
driving gears Al to A4 to be performed just after the 
power switch Is turned on is performed in the low speed 
printing mode, so that an effect of the difference in the 
inertias on the position adjustments is weakened and a is 
more further good result can be obtained. 
[0058] In the above described embodiment, the stand- 
ard position of each of the photosensitive drums 9 Is 
sensed by the sense of the standard position of the 
drum driving gear A3 or A4 through the sense of the 20 
mark on the drum driving gear A3 or A4 by the sensor 
61 or 62. A difference in rotation characters which 
needs to such positional adjustments as described 
above is produced not only in the gear train of the above 
described rotational force transmission system but also 25 
in the photosensitive drums and in the drum gears. Of 
course since all of the photosensitive drums (that is. the 
drum gears) and all of the drum driving gears are 
assembled with each other in a factory to make their 
rotations being synchronized with each other, no differ- 30 
ence in rotation angle positions of the predetermined 
standard positions of the first to third photosensitive 
drums 9a to 9c which belongs to the same rotational 
force transmission system will not occur. But, a rotation 
angle position of the predetermined standard position of 35 
the fourth drum gear 31d will be different from the rota- 
tion angle position of the predetermined standard posi- 
tion of the third drum gear 31c after only the fourth 
photosensitive drum 9d is driven for printing an Image of 
the monochrome color because the number of the teeth 40 
of the fourth drum driving gear 31d is different from the 
number of the teeth of the third drum driving gear 31c 
and/or the number of the teeth of the fourth drum gear 
31d is different from the number of the teeth of the third 
drum gear 31c. 45 
[0059] If the photosensitive drums arKi the drum gears 
are formed with high precision, no difference in the rota- 
tion angle positions of the predetermined starxiard posi- 
tions of these drums and/or the drum gears will occur 
after the rotation angle position of the predetermined so 
standard position of the fourth drum driving gear A4 and 
the rotation angle position of the predetermined stand- 
ard position of the third drum driving gear A3 are once 
adjusted to make them coincident with each other How- 
ever, If the photosensitive drums and the drum gears ss 
are formed with high precision, a manufacturing cost for 
manufacturing them becomes very large. If the differ- 
ence In the rotation characters of the photosensitive 



drums, that Is those of the drum gears, is cancelled, the 
drum gears may be manufactured with the same preci- 
sion as that used In manufacturing of the other gears in 
the gear train of the rotation force transmission system, 
so that the manufacturing cost of the drum gears can be 
reduced. This is particulary advantageous in that the 
image forming units are so structured as to be detacha- 
ble to the other of the printer 1 and to be a disposable 
type. 

[0060] FIG. 5 Is a side view showing a structure of a 
driving force transmission mechanism of an image 
forming apparatus according to another embodiment of 
the present invention, which can cancel a difference in 
rotation characters of drum gears of the transmission 
mechanism. In FIG. 5, structural elements which are the 
same as the structural elements in FIG. 1 are desig- 
nated by reference numerals which are the same as 
those designating the same structural elements in FIG. 
1 . And a structure of a multi-color image forming appa- 
ratus to which the driving force transmission mecha- 
nism of the another embodiment is applied, is the same 
as the structure of the multi-color image forming appa- 
ratus to which the driving force transmission mecha- 
nism of the above described one embodiment. In the 
another embodiment shown in FIG. 5, marks which are 
described in detail later are provided on predetermined 
positions on flanges of the third and fourth photosensi- 
tive drums 9c and 9d. and two sensors 63 and 64 for 
sensing the marks are provided on a frame (not shown) 
of the printer 1 . 

[0061 ] FIG. 6A is a partially exploded perspective view 
of the third (fourth) image forming unit including the third 
(fourth) photosensitive drum 9c (9d) and one sensor 63 
(64), wherein the mark provided on the flange of the 
third (fourth) photosensitive drum 9c {9d) is shown. And. 
FIG. 7 Is an exploded perspective view showing an 
Image forming unit 65 which is as a representative of 
the first to fourth image forming units from the Image 
forming apparatus of this embodiment, wherein the 
Image forming unit 65 Is exploded into two sub-units. 
[0062] As shown in FIG. 7, the Image forming unit 65 
comprises of two subunits one of which is a developing 
subunit 65-1 and another of which is a drum subunit 65- 
2. The developing subunit 65-1 is provided with a subu- 
nit frame 66 also used as a toner container, the toner 
stirrer 14a, the toner supply roller 14b. the developing 
roller 16, and the doctor blade 14c, these members 14a, 
14b, 16, and 14c excluding the subunit frame 66 having 
been described with reference to FIG. 4. From right and 
left ends of a lower end region of the frame 66, a pair of 
extending portions 66a are extended in the downstream 
direction of the upper extending portion of the conveyor 
belt 6 shown in FIG. 3 (left downward direction in FIG. 
7), and the drum subunit 65-2 is coupled thereon. From 
both side faces of the lower end region of the frame 66. 
both ends of a developing roller supporting shaft 67 of 
the developing roller 16 are projected outward. At the 
left extending portion 66a a bearing hole 66b is formed. 
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and at the right extending portion 66a a shaft receiving 
portion 66c is formed by cutting out a part of an upper 
face of the right extending portion 66a. A latch lever 66d 
is arranged at the shaft receiving portion 66c so as to be 
rotatable between an open position and a closed posi- 5 
tion through substantially 90 degrees, and it is located 
at the closed position to cover an upper opening of the 
shaft receiving portion 66c when it is rotated in a direc- 
tion indicating by an arrow D in FIG. 7. 
[0063] The drum subunit 65-2, as further shown in 10 
FIG. 4. contains the photosensitive drum 9. the initializ- 
ing charging roller 12 and the cleaner 11, and the pho- 
tosensitive drum 9 Is rotatable and both the initializing 
charging roller 12 and the cleaner 1 1 are in contact with 
the peripheral face of the drum. In an upper face of the is 
drum subunit 65-2 which is located atx}ve the photosen- 
sitive drum 9, a slit 65-2a is formed to extend along a 
rotation shaft 68 of the drum. During all of the drum 
units including the drum subunit 65-2 are set in their 
predetermined positions in the color printer 1 as shown 20 
in FIG. 3, the slit 65-2a is used for positioning each of 
the writing heads 1 3 attached on the upper cover 4 to 
the drum corresponding thereto when the writing heads 
13 are lowered as indicating by the arrow C in FIG. 4 
and each of them is inserted into the slit 65-2a corre- 2S 
sponding thereto. Both ends 68 of the photosensitive 
drum 9 are projected outward from both side faces of 
the drum subunit 65-2. 

[0064] The drum subunit 65-2 has a protection cover 
65-2b which is rotatable around a lower part of the outer 30 
peripheral face of the photosensitive drum 9 between a 
closed position and an open position, at the closed posi- 
tion the cover 65-2b covering the lower part of the outer 
peripheral face of the drum 9 and at the open position 
the cover 65-2b exposing the lower part toward the out- 35 
side of the subunit 65-2. In order to set the drum subunit 
65-2 in a predetermined position located between the 
two extending portions 66a of the developing subunit 
65-1 , at first the latch lever 66d is moved to Its open 
position and the protection cover 65-2b is moved from 40 
its closed position to its open position as indicated by an 
arrow E in FIG. 7 to expose the lower part of the outer 
peripheral face of the drum 9, and then the drum subunit 
65-2 is arranged between the two extending portion 66a 
of the developing subunit 65-1 such that the left end of 45 
the photosensitive drum shaft 68 is inserted into the 
bearing hole 66b of the left extending portion 66a and 
the right end of the photosensitive drum shaft 68 is laid 
in the shaft receiving portion 66c of the right extending 
portion 66a. Finally, the latch lever 66d is moved to its so 
closed position as indicated by the arrow D to prevent 
the right end of the photosensitive drum shaft 68 from 
falling out from the shaft receiving portion 66c. In this 
condition, the both ends of the shaft 68 are projected 
outward from the right and left extending portions 66a. ss 
and the image forming unit 65 structured by combining 
the developing subunit 65-1 and the drum subunit 65-2 
is set in the predetermined one position in the color 



printer 1. 

[0065] At the predetermined position of the printer 1 . 
the left ends of the developing roller 67 and the photo- 
sensitive drum shaft 68 are received in a pair of shaft 
receiving portions 9a-1 and 9a-2 of a unit positioning 
block 69a. respectively, and the right ends of the devel- 
oping roller 67 and the photosensitive drum shaft 68 are 
received in a pair of shaft receiving portions (both of 
which can not been shown in FIG. 6 A) of another unit 
positioning block 69b. In this condition, the photosensi- 
tive drum 9c (9d) is connected at its drum gear 31c 
(3 Id) fixed at the left end of the drum to the rotation 
force transmission system of the printer 1, and the 
developing roller gear 16a fixed at the left end of the 
developing roller 16 as shown in FIG. 7 is engaged with 
the drum gear 31c (31 d) to be transmitted a rotation 
force from the drum gear 31c (31 d). In this embodiment, 
both of the drum gear 31c (31d) and the developing 
roller gear 1 6a are formed into helical gears to make a 
rotation force transmission between both of the drum 
gear 31c (31d) and the developing roller gear 16a being 
stable. (For the same reason, all of the first to fourth 
drum driving gears Al to A4 which are engaged with the 
first to fourth drum gears 31 a to 3 Id to transmit the rota- 
tion force to the drum gears as shown in FIG. 5 are also 
formed into helical gears.) 

[0066] In this embodiment, as shown in FIGS. 6A and 
6B. a suitable mark 72 such as a narrow sector shape 
(but it is not limited to the sector shape) is provided at a 
predetermined position on a flange 71 of the photosen- 
sitive drum 9c (9d), for instance to make a leading end 
72a of the sector shaped mark 72 coincide with a peak 
point of an eccentric portion of the drum gear 31). A 
sensing hole 74 for sensing the sector shaped mark 72 
is formed in a side wall of the drum subunit 65-2 which 
face the flange 71 of the photosensitive drum 9c (9d), at 
a predetermined standard position (or home position). 
Further, as shown in FIG. 7. three positioning holes 78a. 
78b, and 78c are also formed in the side wall of the 
drum subunit 65-2. and three positioning holes 78a. 
78b. and 78c are used when a new drum subunit 65-2 is 
set in the predetermined position of the developing sub- 
unit 65-1. to maintain a suitable relationship between 
the predetermined angular standard positions of the 
first to third photosensitive drums 9a to 9c. 
[0067] Also, in the right extending portion 66a of the 
developing subunit 65-1 , a through hole 75 is formed to 
face the sensing hole 74 of the drum subunit 65-2 set in 
the predetermined position of the developing subunit 
65-1 . Further in the another unit positioning block 69b, a 
through hole 76 is formed to face the through hole 75 of 
the right extending portion 66a of the developing subunit 
65-1 set in the predetermined position in the printer 1. 
The another unit positioning block 69b houses a sensor 
63 (or 64). In this embodiment, the sensor 63 (or 64) is 
a reflection type photosensor, and as shown In FIG. 6B, 
the photosensor 63 (or 64) projects a light beam 77a 
from its light projecting portion to the flange 71 of the 
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photosensitive drum 9c (9d) through the through hole 
76 of the another unit positioning block 69b, the through 
hole 75 of the right extending portion 66a of the devel- 
oping subunit 65-1. and the sensing hole 74 of the side 
. wall of the drum subunit 65-2. The light beam is 5 
reflected on the flange 71 toward a light receiving por- 
tion of the photosensor 63 (or 64) through the sensing 
hole 74, the through hole 75, and the through hole 76a. 
so that the photosensor 63 (or 64) senses the leading 
end 72a of the mark 72 when the photosensitive drum to 
9c (9d) is rotated and the leading end 72a comes into 
the sensing hole 74. 

[0068] In the structure shown in FIGS. 5, 6A and 6B in 
order to synchronize the gears or gear units with each 
other in the gear train of the rotation force transmission 15 
system for the first to third drum gears 31a to 31c of the 
first to third photosensitive drums 31a to 31c and in the 
gear train of the rotation force transmission system for 
the fourth drum gear 31d of the fourth photosensitive 
drum 31 d as in the one embodiment shown in FIG. 1, 20 
the gear trains of these rotation force transmission sys- 
tems are rotated within a limit in which the gear trains 
can be rotated up to the number of the teeth corre- 
sponding to the least common multiple between the pre- 
determined number of the teeth of the drum gear 31c 2S 
(or 3 Id) and the predetermined number of the teeth of 
the third drum driving gear A3 (or the fourth drum driv- 
ing gear A4). During this time, when the sensor 61 (or 
62) senses the star mark of the third drum driving gear 
A3 (or the fourth drum driving gear A4) and at the same 30 
time the sensor 63 (or 64) senses the leading end 72a 
of the sector mark 72 on the flange 71 of the third pho- 
tosensitive drum 9c (or the fourth photosensitive drum 
9d), it is recognized that the third photosensitive drum 
9c (or the fourth photosensitive drum 9d) is arranged at 35 
its standard position. 

[0069] In this embodiment the printer 1 has two rota- 
tion force transmission systems one of which is for color 
printing and another of which is for monochrome print- 
ing. Therefore, on the premise that all of the first to third 40 
photosensitive drums 9a to 9c are arranged at their suit- 
able predetermined angular positions for suitat>ly print- 
ing a desired color image on one paper sheet on the 
conveyor belt 6, it will be recognized that all of the first 
to fourth drum driving gears Al to A4 and all of the first 45 
to fourth drum gears 31a to 31 d are set in their standard 
angular positions when the sensor 61 senses the star 
mark of the third drum driving gear A3 and at the same 
time the sensor 63 senses the leading end 72a of the 
sector mark 72 on the flange 71 of the third photosensi- so 
five drum 9c. 

[0070] All of the angular positions of the first to fourth 
drum driving gears Al to A4 can be easily coincided with 
their standard positions when the color printer 1 is 
assembled in a factory, but it is difficult to maintain the ss 
arrangement of all of the first to fourth photosensitive 
drums 9a to 9d at their suitable predetermined angular 
positions to suitably print a desired color image on one 



paper sheet on the conveyor belt 6 without a positional 
error of each color image. Because each of the drum 
subunits 65-2 can be replaced independently with new 
one, if do so, the arrangement of all of the first to fourth 
photosensitive drums 9a to 9d at their suitable predeter- 
mined angular positions for suitable color printing will 
not be maintained. 

[0071 ] In order to clear this problem, three positioning 
holes 78a. 78b, and 78c are also formed in the side wall 
of the drum subunit 65-2 facing the flange 71 of each of 
the first to third photosensitive drums 9a to 9c. These 
positioning holes 78a 78b, and 78c are separated from 
each other at a predetermined interval in a predeter- 
mined rotation direction of the photosensitive drum 9c 
(9d). By only arranging the marks 72 on the flanges 71 
of the first to third photosensitive drums 9a to 9c in the 
three positioning holes 78a. 78b. and 78c, respectively, 
the arrangement of the first to third photosensitive 
drums 9a to 9d at their suitable predetermined angular 
positions for suitable color printing can be easily 
attained. 

[0072] In the followings. the use of the three position- 
ing holes 78a. 78b, and 78c will be described. In this 
embodiment, the diameter of each of the photosensitive 
drums 9a. 9b. 9c. and 9d is D=30 mm. the length of the 
outer peripheral face of each of the photosensitive 
drums is S=7cD=94.2 mm . and the distance between 
adjacent two photosensitive drums is L=89 mm. 
[0073] FIG. 9 shows that how to set the initial positions 
of the photosensitive drums 9a. 9b. 9c. and 9d to adjust 
phases of the photosensitive drums or to make the suit- 
able color printing without positional error of each color 
image. A moving distance of an eccentric peak point Pm 
on the photosensitive drum 9a (the drum gear 31a) is 
"a+L" and a time through which the eccentric peak point 
Pm moves for the moving distance is "(a+L)A/ " (V: a 
peripheral speed of the photosensitive drum) while the 
eccentric peak point Pm is exposed at the recording 
point (exposing point) Rm, is developed by Magenta 
toner, the developed image of Magenta color on the 
peak point Pm is transfenred to the paper sheet on the 
conveyor at the transfer point Tm. and finally the image 
of Magenta color transferred from the eccentric peak 
point Pm at tfie transfer point Tm is reached at the trans- 
fer point Tc of the photosensitive drum 9b for Cyan color 
image. 

[0074] In order to meet an image exposed and devel- 
oped by Cyan toner on an eccentric peak point Pc on 
the photosensitive drum 9b for Cyan color image with 
the image of the Magenta color transferred to the paper 
sheet from the eccentric peak point Pm of the photosen- 
sitive drum 9a for Magenta color image at a transfer 
point Tc of the photosensitive drum 9b, the eccentric 
peak point Pc on the photosensitive drum 9b must pass 
on an exposed point Rc for aN minutes before than the 
meeting of the developed image of Cyan color on the 
eccentric peak point Pc on tiie photosensitive drum 9b 
with the image of Magenta color transferred to the paper 
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sheet from the eccentric peak point Pm of the photosen- 
sitive drum 9a at the transfer point Tc of the photosensi- 
tive drum 9b. 

[0075] Concretely, when the eccentric peak point Pm 
on the photosensitive drum 9a for the Magenta color 5 
image is reached at the transfer point Tm, the eccentric 
peak point Pc on the photosensitive drum 9b for the 
Cyan color image is reached at a point separated 
around the drum 9b through L=89 mm from the transfer 
point Tc in a direction opposite to the rotational direction io 
of the photosensitive drum 9b. 

[0076] Further, similarly to the above described case, 
in order to meet an image exposed and developed on 
an eccentric peak point Py on the photosensitive drum 
9c for Yellow color image with both of the image of is 
Magenta color transferred to the paper sheet from the 
eccentric peak point Pm of the photosensitive drum 9a 
and the image of Cyan color transferred to the paper 
sheet from the eccentric peak point Pb of the photosen- 
sitive drum 9b, at a transfer point Ty of the photosensi- 20 
tive drum 9c for Yellow color image, the eccentric peak 
point Py on the photosensitive drum 9c is reached at a 
point separated around the drum 9c through L=89 mm 
from the transfer point Ty in a direction opposite to the 
rotational direction of the photosensitive drum 9c. when 2S 
the eccentric peak point Pc on the photosensitive drum 
9b for the Cyan color image is reached at the transfer 
point Tc. 

[0077] More further, similary to the above described 
two cases, in order to meet an image of Black or mono- 30 
chrome color exposed and developed on an eccentric 
peak point Pk on the photosensitive drum 9d with the 
three images, first of which is of Magenta color and 
transferred to the paper sheet from the eccentric peak 
point Pm of the photosensitive drum 9a, second of 35 
which Is of Cyan color transfenred to the paper sheet 
from the eccentric peak point Pc of the photosensitive 
drum 9b, and third of which is of Yellow color and trans- 
ferred to the paper sheet from the eccentric peak point 
Py of the photosensitive daim 9c, at a transfer point Tk 40 
of the photosensitive drum 9d for Black or monochrome 
color image, the eccentric peak point Pk on the photo- 
sensitive drum 9d for Black or monochrome color image 
is reached at a point separated around the photosensi- 
tive drum 9d through L=89 mm from the transfer point 4S 
Tk in a direction opposite to the rotational direction of 
the photosensitive drum 9d. when the eccentric peak 
point Py on the photosensitive drum 9c for the Yellow 
color image is reached at the transfer point Ty. 
[0078] That is. if it is considered that a location of the so 
eccentric peak point Pm of the first photosensitive drum 
9a for Magenta color image is as a standard angular 
position, the eccentric peak point Pc of the second pho- 
tosensitive drum 9b for Cyan color image must be sep- 
arated from the standard angular position through the ss 
distance "nD-L" in the rotation direction of the second 
drum 9b, the eccentric peak point Py of the third photo- 
sensitive drum 9c for Yellow color image must be sepa- 



rated from an angular position corresponding to the 
eccentric peak point Pc of the second photosensitive 
drum 9b for Cyan color image through the distance "jcD- 
L" in the rotation direction of the third drum 9c, and the 
eccentric peak point Pk of the fourth photosensitive 
drum 9d for Black or monochrome color image must be 
separated from an angular position corresponding to 
the eccentric peak point Py of the third photosensitive 
drum 9c for Yellow color image through the distance 
"jtD-L" in the rotation direction of the fourth drum 9d. 
Alternatively, the eccentric peak points Pm, Pc, Py, and 
Pk of the first to fourth photosensitive drums 9a. 9b, 9c. 
and 9d must be separated from each other by an angle 
of e = 360 degrees x (tcD-LXtiD . 
[0079] As shown in FIG. 8, the three positioning holes 
78a, 78b, and 78c formed in the side wail of the drum 
subunit 65-2 facing the flange 71 of each of the first to 
third photosensitive drums 9a to 9c are separated from 
each other through =20 degrees, that Is =[360 degrees 
X (94.2-89)/94.2]=19.87 degrees and this corresponds 
to 5.2 mm A=S-L In the peripheral length of each pho- 
tosensitive drum. 

[0080] And, when the drum subunit 65-2 provided with 
the first photosensitive drum 9a for the Magenta color 
Image Is replaced with new one. the angular position of 
the first photosensitive drum 9a of the new one must be 
adjusted such that the leading end 72a of the mark 72 
on the first photosensitive drum 9a is arranged in the 
right positioning hole 78a before the new one is set in 
the predetermined position In the developing subunit 
65-1 corresponding thereto. Further, when the drum 
subunit 65-2 provided with the second photosensitive 
drum 9b for the Cyan color image is replaced with new 
one. the angular position of the second photosensitive 
drum 9b of the new one must be adjusted such that the 
leading end 72a of the mark 72 on the second photo- 
sensitive drum 9b is arranged in the center positioning 
hole 78b before the new one is set in the predetermined 
position in the developing subunit 65-1 corresponding 
thereto. More further, when the drum subunit 65-2 pro- 
vided with the third photosensitive drum 9b for the Yel- 
low color image is replaced with new one, the angular 
position of the third photosensitive drum 9c of the new 
one must be adjusted such that the leading end 72a of 
the mark 72 on the third photosensitive drum 9c is 
arranged In the left positioning hole 78c before the new 
one is set in the predetermined position in the develop- 
ing subunit 65-1 corresponding thereto. 
[0081 ] In this embodiment the mark 72 is mounted on 
the flange 71 of each of the photosensitive drums 9a, 
gb, 9c, and 9d. However, the flange 71 may be omitted. 
And, in this case, the mark 72 may be mounted at a 
region on one end portion of each of the photosensitive 
drums 9a. 9b, 9c. and 9d, the region being located out 
of an Image fornning region on the peripheral face of 
each of the photosensitive drums. 
[0082] As described above, since the angular posi- 
tions of the photosensitive drums 9a, 9b, and 9c for 
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color images with respect to the drum driving gears Al, 
A2, and A3 corresponding thereto can be easily 
adjusted, the rotation characteristics of all of the photo- 
sensitive drums 9a, 9b. 9c. and 9d can be synchronized 
with the rotation characteristics of all of the drum driving 5 
gears Al. A2. A3, and A4 corresponding thereto by set- 
ting a relative position between the photosensitive drum 
9c (or 9d) and the drum driving gear 31c (or Sid) such 
that the mark 72 on the photosensitive drum 9c {or 9d) 
is sensed by the sensor 63 (or 64) at the same time w 
when the sensor 61 (or 62) senses the star mark on the 
drum driving gear 9c (or 9d). Therefor, if each of the 
drum driving gears has a deflection in its rotational char- 
acter, the deflection can be canceled in the gear train in 
the rotation force transmission system of the printer. 75 
[0083] As described above in detail, according to the 
present Invention, at first the positional adjustment of 
the one rotation force transmission system in which the 
change of torque caused by the change of inertia is rel- 
atively small, is performed and its movement is stopped, 20 
and then its movement is restarted when the positional 
adjustment of the another rotation force transmission 
system in which the change of torque caused by the 
change of inertia is relatively large, is performed during 
the movement of the another rotation force transmission 25 
system is continued. Therefore, the deflection of the 
stop position of each gear or gear unit in the rotation 
force transmission systems caused by the Inertia 
thereof can be canceled by only changing control of the 
driving of the transmission systems not depending on a 30 
mechanical precision of the each gear or gear unit, so 
that the positional synchronization between the two 
rotation force transmisston systems can be easily per- 
formed. Further, even if each of the image forming units 
is comprised of some subunits. the positional relation- 35 
ship between all of the photosensitive drums to perform 
a suitable printing of color image on the paper sheet 
without the positional error of each of the images of all 
colors, can be easily attained. 

40 

Claims 

1. An image forming apparatus, comprising two sys- 
tems of driving force transmission mechanisms 
having corrposed of trains of gears driven by a 45 
same driving source (36), 

said apparatus characterized in that a driving 
force transmission mechanism on one side of 
the two systems has a means (32) for freely so 
transmitting or cutting off driving force of the 
driving source, and characterized by further 
comprising 

a position adjustment control means of the 
driving force transmission mechanisms which ss 
drives said driving force transmission mecha- 
nism on one side, and stops the driving force 
transmission mechanism on one side when a 



reference position of a specified gear of the 
driving force transmission mechanism on one 
side is detected, and after that, which drives a 
driving force transmission mechanism on the 
other side, and restarts driving of said driving 
force transmission mechanism on one side at a 
specified timing while keeping driving of the 
driving force transmission mechanism on the 
other side when a reference position of a spec- 
ified gear of the driving force transmission 
mechanism on the other side, and conse- 
quently, which performs mutual position adjust- 
ment of the two systems of driving force 
transmission mechanisms while said two sys- 
tems of driving force transmission mechanisms 
are not stopped and are left to be driven. 

2. An image forming apparatus, comprising 

a plurality of image carrier drums (9a. 9b, 9c. 
and 9d) which are composed of a first Image 
carrier drum (9d) and one or more other image 
carrier drum (9a, 9b. and 9c). each of which 
has a driven gear (31a, 31b, 31c. and 31d)and 
has the same shape as to each other, and 
which are arranged in a line; 
a first driving force transmission mechanism 
with a first driving gear (A4) which is connected 
to a driven gear (31d) of said first Image carrier 
drum (9d); 

a second driving force transmission mecha- 
nism with one or more driving gear (Al . A2. 
and A3) which is connected to a driven gear 
(31a, 31b, and 31c) of said one or more other 
image carrier drum (9a. 9b, and 9c). and which 
has the same shape as to each other; and 
a driving source (36) for transmitting driving 
force to said first driving force transmission 
mechanism and said second driving force 
transmission mechanism; 
sakJ apparatus characterized in that said driven 
gears (31a, 31b. 31c. and 3 id) are formed by 
the same mold work and each of which has a 
mark Including eccentridty information, said 
first driving gear {A4) is applied on an end sur- 
face with a mark including eccentricity informa- 
tion, and said one or more driving gear (Al , A2, 
and A3) is formed by the same mold work as 
said first driving gear (A4). and is applied on an 
end surface with a mark Including eccentricity 
information; and said apparatus characterized 
by further comprising 

a driving force shifting means (32) for shifting 
the mode between a first driving force trans- 
mission mode for transmitting the driving force 
of said driving source (36) only to said first driv- 
ing force transmission mechanism, and a sec- 
ond driving force transmission mode for 
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transmitting the driving force of said driving 
source (36) to both said first driving force trans- 
mission mechanism and said second driving 
force transmission mechanism; 
a first detection means (62) for detecting a s 
home position of the first driving gear (A4) 
through a mark of said first driving gear; 
a second detection means (61) for detecting a 
home position of one driving gear (A3) through 
a mark of the one driving gear of said second io 
driving force transmission mechanism; 
a first image formation mode execution means 
(29) for operating an image forming means (65) 
acting on said first image carrier drum (9d) cor- 
responding to said first driving force transmis- 15 
sion mode; 

a second image formation mode execution 
means (29) for operating an image forming 
means (65) acting on said plurality of image 
carrier drums (9a. 9b. and 9c) corresponding to 20 
said second driving force transmission mode; 
and 4. 
a driving force transmission mechanism control 
means (29) which controls practice and stop- 
page of said second image formation mode 2S 
after position adjustment of the second driving 
force transmission mode has been performed, 
in such a way that said driving force shifting 
means (32) is first shifted to said second driv- 
ing force transmission mode to operate the 30 
driving force transmission mechanism, and 
responding to detection of a home position by 
said second detection means (61), said driving 
force shifting means (32) is shifted to said first 
driving force transmission mode, and after tiiat. 35 
responding to detection of a home position by 
said first detection means (62). said driving 
force shifting means (32) is again shifted to 
said second driving force transmission nxxie. 

40 

An image forming apparatus according to daim 2, 
characterized by further comprising: 5. 

a first driven gear detection means (64) for 
detecting, through a driven gear (31d) of said 45 
first image carrier drum (9d). a home position 
of the driven gear; and 

a second driven gear detection means (63) for . 6. 
detecting, through a driven gear (31c) of said 
one or more other image carrier drum (9c), a so 
home position of the driven gear, wherein 
said driving force transmission mechanism 
control means (29) judges that a reference 
position of said second driving force transmis- 
sion mechanism is detected, when the detec- ss 
tion of a home position of said secorxJ driving 
gear (A3) by said second detection means (61) 
coincides witii the detection of a home position 



of said second driven gear (31c) by said sec- 
ond driven gear detection means (63). while 
the driving corresponding to the least common 
denominator of the number of teeth of a second 
driving gear (A3) and the number of teeth of a 
second driven gear (31c), is continued In the 
second driving force transmission mode, and 
judges ttiat a reference position of said first 
driving force transmission mechanism Is 
detected, when the detection of a home posi- 
tion of said first driving gear (A4) by said first 
detection means (62) coincides with the detec- 
tion of a home position of said first driven gear 
(31d) by said first driven gear detection means 
(64). while the driving corresponding to the 
least common denominator of the number of 
teeth of a first driving gear (A4) and the number 
of teetii of a first driven gear (3 Id), is continued 
in the driving In said first driving force transmis- 
sion mode. 

An image forming apparatus according to claim 2, 
characterized in that said plurality of image carrier 
drums (9a, 9b. 9c. and 9d) are supported to be sur- 
rounded by casings, respectively, and compose a 
plurality of image forming units (65) which can 
freely be attached and removed, in a housing 
including a sheet carrying passage of said image 
forming apparatus, at a specified position along the 
sheet carrying passage, and are respectively 
mounted to said image forming apparatus so that a 
driven gear of an image forming unit corresponding 
to said first image carrier drum may be connected 
to said driving gear of said first driving force trans- 
mission mechanism, and so that each driven gear 
(31a, 31b. or 31c) of an Image forming unit (65) cor- 
responding to said one or more other image carrier 
drum (9a, 9b. and 9c) may be connected to a driv- 
ing gear (A3) of said second driving force transmis- 
sion mechanism, respectively. 

An image forming apparatus according to claim 2, 
characterized in that said plurality of driving gears 
(A1. A2. A3, and A4) and said plurality of driven 
gears (31a, 31b. 31c, and 31d) are composed of 
helical gears, respectively 

An image forming unit which can freely be attached 
to and removed from a specified position in a hous- 
ing including a sheet carrying passage of an image 
forming apparatus (1), along the sheet carrying 
passage, comprising: 

an image carrier drum (9a, 9b. 9c. or 9d) with a 
driven gear (31a, 31b. 31c or 3 Id) which is con- 
nected to a driving gear (A1 , A2. A3 or A4) of a 
driving force transmission mechanism installed 
in said image forming apparatus (1). when 
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mounted in said image forming apparatus: 

a casing for supporting the image carrier drum 

(9a. 9b, 9c, or 9d) to be sun-ounded, 

said image forming unit characterized in that 

the image carrier drum (9a. 9b. 9c, or 9d) is 5 

applied with a mark (72) including eccentricity 

information, and 

the casing has an opening portion (74) for 
detecting said mark (72) from the outside of the 
casing therethrough. io 

7. An Image forming unit according to daim 6, charac- 
terized by further comprising: 

a first unit (65-2) which contains said image is 
carrier drum (9a, 9b, 9c. or 9d) and said casing 
wfth an opening portion (74); and 
a second unit (65-1) which can be united with 
the first unit (65-1), and contains a develop- 
ment means (14, 14a, 14b, and 16) for forming 20 
a toner image on said image carrier drum (9a, 
9b, 9c or 9d} and a development casing (66) 
for supporting the development means to be 
surrounded, wherein . . 

said development casing (66) has an extending 2s 
portion (66a) facing said opening portion (74) 
when united with said first unit (65-2). and in 
the extending portion (66a), an opening (75) for 
detecting said mark (72) from the outside of the 
extending portion (66a) is formed correspond- 30 
ing to said opening portion (74). 

8. An image forming unit according to claim 6. charac- 
terized in that a plurality of said image forming units 
(65) are arranged side by side in said housing, and 3S 
said mark (72) is provided for detecting a home 
position of said driven gear (31a. 31b. 31c, or 31d) 

so that the driven gear (31a. 31b. 31c, or 31d) of 
each image forming unit (65) may be arranged, 
mutually having a specified relationship. 40 

9. An image forming unit according to daim 6. charac- 
terized in that said plurality of driving gears (A1 , A2, 
A3, and A4) and said plurality of driven gears (31a. 
31b. 31c. and 31d) are composed of helical gears, 4s 
respectively. 
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